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= (54) Tiue; NOZZLE FOR A WASHING UNIT USED FOR VEHICLE WINDOWS, AND WASHING UNIT 
=1 (54) Bezeichnung: DUSE FUR EINE WASCHANLAGE FUR FAHRZEUGSCHEIBEN UND WA SCHANL AGE 

(57) Abstract: The invention relates to a nozzle (10) and a washing unit particularly 
lor vehicle windows, apprising a nozzle member (1 2) within which a receiving de- 
vice (14) is arranged. A nozzle insert (16) which influences the form of the jet of 
liquid leaving the nozzle (10) is or can be inserted into said receiving device (14). 
The invention is characterized by the fact that the receiving device (14) is provided 
with ax least two inlets (18, 20) for the cleaning liquid while the nozzle insert (16) 
is embodied such that said nozzle insert (16) influences the cleaning liquid arriving 
from one inlet (18, 20) and the cleaning liquid arriving from another inlet (20, 18) in 
a different manner. 



(57) Zusainmenfassnng: Die Erfindung betrifft eine Diise (10) und eine Wasch- 
anlaec fur insbesonderc Fahrzcugschcibcn mit cincm Diiscnkorpcr mil cincr im Du- 
senkorper (12) vorgesehenen Aufnahme (14), in der ein Duseneinsatz (16) eingesetzt 
Oder einsetzbar ist, wobei der Duseneinsatz ( 1 6) die Strahlenform eines aus der Diise 
(10) austretenden Hussigkritssirahles beeinllussl. Die Hrdndung kennzeichnel sich 
dadurch, dass die Aufnahme (14) wenigstens zwei Zuflusse (18, 20) fur die Reini- 
gungsllussigkeil aufweisl und dass der Duseneinsatz. (16) so ausgehildel isL, dass er 
die von einem Zufluss (18, 20) kommende Reinigungsflussigkeit anders beeinflusst 
als die von einem anderen Zulluss (20, 18) kommende Reinigungsllussigkeit. 
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Title: Nozzle for a washing system for vehicle 
windscreens, and washing system 



The invention relates to a nozzle for a washing system and 
to a washing system in particular for vehicle windscreens, 
comprising a nozzle body with a receiving device provided in 
the nozzle body, into which receiving device a nozzle insert 
is or can be inserted, wherein the nozzle insert influences 
the jet form of a liquid jet leaving the nozzle. Such a 
nozzle is known from US 5,636,794. Such a nozzle has a 
connection which can be connected to a conveying pump and is 
connected to a nozzle opening formed by the nozzle insert 
and the wall adjoining the nozzle insert. 

Based on this prior art, it is an object of the invention to 
provide a nozzle which allows various jet forms of a liquid 
jet leaving the nozzle. Moreover, a washing system 
comprising such a nozzle is to be provided. 

This object is achieved in that the receiving device has at 
least two inlets for the cleaning liquid and in that the 
nozzle insert is designed such that it influences the 
cleaning liquid coming from one inlet in a different manner 
from the cleaning liquid coming from another inlet. This has 
the advantage that different liquid jets can be produced 



with one and the same nozzle insert depending on the inlet 
via which cleaning liquid flows into the receiving device or 
into the respective chamber formed by the receiving device 
and the nozzle insert. It is conceivable for the number of 
inlets to correspond to the number of possible liquid jets 
to be produced. 

It is particularly advantageous if the nozzle body can be 
fitted with different nozzle inserts during assembly of the 
nozzle. As a result, the nozzle body can be manufactured as 
a standard component and provided with appropriately 
designed nozzle inserts depending on the requirement in 
terms of the vehicle windscreen to be sprayed or the 
vehicle. Huge cost advantages can thereby be achieved, 
particularly in mass production. 

Advantageously, the nozzle insert is designed such that the 
cleaning liquid coming from one inlet is influenced such 
that one or more punctiform jet forms can be produced. It is 
likewise advantageous if the nozzle insert influences the 
cleaning liquid coming from at least one, in particular 
another, inlet such that one or more flat, curved and/or 
conical jet forms can be produced. 

It is particularly advantageous here if two inlets are 
provided, wherein the nozzle insert influences the cleaning 
liquid coming from one inlet such that punctiform jet forms 
are produced and that the nozzle insert influences the 
cleaning liquid coming from the other inlet such that flat, 
curved and/or conical jet forms can be produced. 

According to the invention, it is also conceivable that the 
nozzle insert blocks the cleaning liquid coming from one 
inlet. Such a nozzle insert may be used for example when two 



inlets are provided but only one type of jet form is to be 
produced. 

In order to avoid mixing of the cleaning liquid coming from 
one inlet with a cleaning liquid coming from another inlet, 
the nozzle insert is advantageously designed such that it 
separates the cleaning liquids coming from the inlets. 

Moreover, it is advantageous if the nozzle insert together 
with at least one wall facing said insert forms a chamber 
which influences and/or guides the cleaning liquid. The 
chamber may in particular be a whirl chamber and/or a jet 
guide. A whirl chamber is advantageous if the jet to be 
provided is not a punctiform jet but rather a linear or flat 
jet. A jet guide is required when a punctiform jet is to be 
produced . 

One particularly advantageous embodiment has been found to 
be when the nozzle insert together with a wall of the 
receiving device facing said insert forms a whirl chamber 
connected to the inlet and at least one jet guide to a first 
nozzle opening. The nozzle opening is advantageously 
delimited on one side by the nozzle insert and on the other 
side by the corresponding wall of the receiving device. 

It is also conceivable according to the invention that the 
nozzle insert on one side has a whirl chamber with a jet 
guide, and that the nozzle insert on another side, in 
particular on the side opposite the first side, has a second 
whirl chamber with a second jet guide, wherein the first 
whirl chamber is connected to a first inlet and the second 
whirl chamber is connected to a second inlet. 

One advantageous embodiment of the invention provides that 
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the nozzle insert has a break-away edge, in particular for 
producing a flat jet. This has the advantage that only the 
nozzle insert has to be manufactured with relatively high 
accuracy in order to produce a precisely defined break-away 
edge. The nozzle body as such is not affected thereby and 
can have conventional tolerances. 

It is advantageous if the inlets in the receiving device run 
essentially perpendicular to the main jet direction of the 
jet forms to be produced. This allows a very slim and 
compact geometry of the nozzle. 

It is advantageously conceivable that the nozzle insert has 
essentially a cuboid shape. In a manner corresponding to the 
shape of the nozzle insert, the receiving device will then 
also have essentially a cuboid shape. This has the advantage 
that simple and easy insertion of the nozzle insert into the 
receiving device is possible. 

Preferably, the nozzle insert is made of plastic, and in 
particular is produced in a moulding process. Such nozzle 
inserts can be produced cost -effectively and with very high 
accuracy in particular in mass production. 

A further, particularly preferred embodiment of the 
invention is characterized in that a valve which can be 
controlled via the pressure of the cleaning liquid is 
arranged in the nozzle body, said valve having one input, 
which can be connected to a conveying pump for conveying the 
cleaning liquid, and at least two outputs, wherein each 
output is connected to an inlet of the receiving device. 
This affords the advantage that the cleaning liquid is fed 
to different outputs, and thus to different inlets of the 
receiving device, depending on the pressure at the input of 



the valve. Various jet forms of the cleaning liquid can 
thereby be produced in a pressure-controlled manner. 

Advantageously, the valve connects the input to one output 
when a low pressure is applied and connects the input to 
another output when a high pressure is applied. 

In order to achieve a non-return valve position, it is 
conceivable that, in a basic position, the valve separates 
the input from all outputs. The basic position is 
advantageously a zero pressure position. 

The object mentioned above is moreover achieved by a washing 
system which comprises a conveying pump for the cleaning 
liquid and a nozzle according to the invention which is 
connected to the conveying pump via a line. 

It is advantageous if the conveying pump delivers the 
cleaning liquid in a controlled manner at varying pressure, 
in particular a low pressure or a high pressure. 

Advantageously, the pressure of the conveying pump is 
controlled as a function of the vehicle speed. By way of 
example, at a vehicle speed of less than 8 0 km/h, a low 
pressure can be produced which is for example between 0.2 
and 1.4 bar. If the vehicle speed increases to more than 
80 km/h, the pressure of the cleaning liquid achieved by the 
conveying pump is increased for example to 1.4 bar or more. 
At a relatively low speed or at a relatively low pressure, 
the output of the valve is advantageously opened and this 
leads to a flat jet being produced. At a vehicle speed of 
more than 80 km/h, the inlet is advantageously activated and 
this leads to one or more punctiform jets being produced. 



Further advantageous details and refinements of the 
invention can be found in the following description in which 
the invention is described and explained in more detail on 
the basis of the illustrated examples of embodiments. 

In the figures: 

Fig. l shows a nozzle according to the invention in 

longitudinal section; and 

Figs. 2a-2d show four different views of a nozzle insert 

of a nozzle according to the invention. 

Fig. 1 shows a nozzle 10 according to the invention. The 
nozzle 10 comprises a nozzle body 12 which has a receiving 
device 14. A nozzle insert 16 is inserted into the receiving 
device 14. The nozzle insert 16 can be supplied with 
cleaning liquid via two inlets 18, 20. Depending on the 
inlet 18, 20 via which cleaning liquid passes into the 
receiving device 14 or to the nozzle insert 16, the jet 
forms of the liquid jets leaving nozzle openings 22, 24 of 
the nozzle 10 are influenced differently. The specific 
design of the nozzle insert and the manner in which the 
cleaning liquid passes from the inlets 18, 20 to the nozzle 
openings 22, 24 will be explained in the description of Fig. 
2 . 

The nozzle body 12 has an input 2 6 which can be connected to 
a schematically shown conveying pump 28. The conveying pump 
delivers the cleaning liquid at varying pressures, namely at 
a low pressure Pi and at a high pressure P 2 . The low pressure 
Pi is advantageously between 0.2 and 1.4 bar. The high 
pressure P 2 is advantageously above 1.4 bar. It is 
conceivable that the conveying pump 2 8 can be controlled as 



a function of the vehicle speed. In this case, it may be 
provided that at vehicle speeds of less than 8 0 km/h the 
pump delivers the cleaning liquid at the pressure Pi and at 
vehicle speeds of more than 80 km/h at the high pressure P 2 . 

A pressure-controlled valve 3 0 is integrated in the nozzle 
body 12, said valve comprising a cylindrical valve body 32. 
The valve body 32 is acted upon in the axial direction by 
the spring force of a spring element 34 against a valve seat 
36. In the illustrated basic position of the valve 30, in 
which the cleaning liquid is present at the input 2 6 without 
any pressure, the two inlets 18, 20 are separated from the 
input 26. The valve body 30, which is mounted in a 
cylindrical cut-out 38 such that it can be displaced axially 
counter to the spring force, has a total of three switching 
positions. The basic position is shown in Fig. 1. When a low 
pressure Pi is applied to the cleaning liquid at the input 
26, the valve body 32 moves counter to the spring force of 
the spring 34 until the input 4 0 of a bypass 42 is opened. A 
connection 44 which connects the inlet 18 to the cylindrical 
cut-out 38 remains closed. The bypass 42 opens via its 
output 46 into the region of the cylindrical cut-out 3 8 
facing the inlet 20. The spring force of the spring element 
34 is in this case designed such that, when a low pressure 
Pi is applied, a force equilibrium prevails between the 
spring force and the force resulting from the cleaning 
liquid hitting the end face 48 of the valve body 32. In this 
low-pressure position, the cleaning liquid consequently 
flows exclusively via the bypass 42 and inlet 2 0 into the 
receiving device 14 . 

When the pressure of the cleaning liquid is increased to the 
high pressure P 2 , the valve body 30 is displaced further 
counter to the spring force, as a result of which on the one 



hand the connection 44 is connected to the input 2 6 and on 
the other hand the bypass output 46 is separated from the 
inlet 20. As a result, cleaning liquid flows exclusively via 
the input 26, the connection 44 and the inlet 18 into the 
receiving device 14 . 

The valve 3 0 integrated in the nozzle 10 has the advantage 
that it manages with only one valve body or piston valve 
element 30. The cylindrical cut-out 38 has a total of five 
connections, namely the input 26, the bypass input 40, the 
bypass output 46, the inlet 20 and the connection 44. 
Depending on the axial position of the valve body 32, 
cleaning liquid can pass via the input 26 to the inlets 18 
or 20. The axial spacing of the bypass input 4 0 from the 
bypass output 4 6 is such that it is somewhat greater than 
the axial longitudinal extent of the valve body 32. This 
ensures that flowing round the valve body 3 2 via the bypass 
42 is possible. Moreover, the axial spacing of the 
connection 44 and of the bypass output 4 6 is such that it is 
slightly smaller than the axial longitudinal extent of the 
valve body 32. This ensures that the output 46 is closed 
before the connection 44 is opened, as a result of which a 
pressure drop on account of the connection 44 and the inlet 
20 being open at the same time cannot occur. As a result of 
the fact that the input 2 6 and the inlet 2 0 lie along an 
axis in which the valve body 32 also lies, the nozzle 10 is 
very compact in the axial direction. 

Fig. 2 shows the nozzle insert 16 as an individual part in 
various views. Fig. 2a shows the front view and Fig. 2b 
shows a side view corresponding to Fig. 1. Fig. 2c shows the 
view from below and Fig. 2d shows the plan view of the 
nozzle insert 16 . 



The nozzle insert 16 has a liquid feed 50 which can be 
connected to the inlet 18 and a liquid feed 52 which can be 
connected to the inlet 20. The feed 50 is designed as a hole 
extending through the nozzle insert 16, as can be seen in 
particular in Figs. 2c and 2d. On the side facing away from 
the inlets 18, 20 in the assembled state, the nozzle insert 
16 has a depression 54 which has a rectangular bottom 
surface. The feed 50 opens into this depression 54. In the 
assembled state, the depression 54 together with the wall of 
the receiving device 14 facing the depression 54 forms a 
whirl chamber. Two groove -like notches 56, 5 8 which are 
arranged at an acute angle to one another and open into a 
respective nozzle opening 22 extend out from the depression 
54. Together with the wall facing the depression 54, the 
notches 56, 58 form jet guides which serve to produce two 
punctiform jets. If the inlet 18 or the feed 50 is then 
supplied with cleaning liquid, this flows through the whirl 
chamber formed by the depression 54 and the jet guides 
formed by the notches 58, 56 and leaves the nozzle 10 
through the nozzle openings 22 in the form of punctiform 
jets . 

As can be seen in particular from Figs. 2b and 2c, the feed 
52, which in the assembled state is in contact with the 
inlet 20, also forms a whirl chamber. Adjoining the feed or 
whirl chamber is a hole 60 which opens into the nozzle 
opening 24. Adjoining the nozzle opening 24 is a guide 
surface 64 which runs parallel to the jet direction and 
opens into a break-away edge 62. 

When the inlet 20 is open, cleaning liquid is then whirled 
in the whirl chamber 52 and guided via the hole 60 along the 
guide surface 64 until it finally breaks away at the break- 
away edge 62 as a flat jet. As can be seen in particular 



from Fig. 2a, the guide surface 64 extends over the entire 
width of the nozzle insert 16. 

The nozzle insert 16 is designed such that the cleaning 
liquid coming from the inlet 18 does not mix with the 
cleaning liquid coming from the inlet 2 0 within the 
receiving device 14 . 

The nozzle insert 16 is designed as a plastic injection- 
moulded part. Depending on the requirement in terms of jet 
form or the vehicle windscreen, various inserts may be used 
on the same nozzle body. This has the advantage that the 
nozzle body 12 can be produced in large numbers. Depending 
on the field of use, only a different nozzle insert has to 
be provided. By way of example, it is conceivable to provide 
only one notch instead of two notches 56, 58, so that one 
punctiform jet instead of two is produced. It is furthermore 
conceivable to permanently close one inlet 18, 20 by means 
of the nozzle insert so that only one jet form is produced. 

All features shown in the description, the claims and the 
drawing may be essential to the invention both individually 
and in any desired combination. 



